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Figure 18 depicts the expenditures for capital and operations and
mai nt enance over the 10-year period. Figure 19 shows the total expenditures
(historical and corrected) over the period of analysis. The corrected val ues
have been conputed using the CPl, assunming 1965 as the base year. On a
corrected basis, expenditures remmined constant. Figure 20 shows the actua
and corrected expenditures, based on time. Figure 20 shows that the unit
cost of water supply (corrected) has actually decreased in G ncinnati.

Operating expenditures are always reported in inflated or current
dol I ars, whereas capital expenditures are depreciated in historical dollars
over a long period of time. Problens related to the depreciation of capita
will be discussed later. Since the support services category, which is |abor
intensive, plays an inportant role in the cost of water supply, |abor and
manpower costs will be analyzed in the foll owing section

Labor Cost Analysis --

One neans of evaluating the inpact of |abor costs on operation costs for
water supply is to exanmine the payroll of the water utility (Table 7).
Labor costs accounted for 64% of the utility's operating costs in year 1, and
the nunber of man-hours/mil| gal of netered consunption decreased by 23% The
bottomline in the table shows a decreasing capital/labor cost ratio.
Al t hough econonies of scale were achieved with respect to the nunber of nman-
hours used to produce water, the effect on cost was nullified by wage
increases. The table therefore illustrates the inportance of |abor in what
is typically presuned to be a capital intensive industry.

Depreciation Analysis --

As nentioned earlier, capital expenditures make up a |arge portion of
the cost of water supply. Depreciation reflects historical costs and not
the current cost of replacing a capital facility. Hi storical costs refer to
the original construction cost of a capital facility, whereas reproduction
costs reflect the capital expenditures necessary to build an identical plant
t oday. Hi storical cost is exact, but reproduction cost is based on the
original investment nodified by an appropriate index. A conparison between
hi storical and reproduction costs indicates the inpact of inflation

Using historical costs, a reproduction cost was cal cul ated using the
Engi neering News Record (ENR) Buil ding Cost Index (1913 = 100) for buildings
and equa ment and the ENR Construction Cost Index (1903 = 100) for pipes and
val ves. (A skilled labor cost factor is used to conpute the Building Cost
I ndex, and a common | abor cost factor is used to conpute the Construction Cost
I ndex.) After weighing these capital expenditures with the proper indices,
a reproduction cost of $459 mllion was found for the current plant-in-service,
which represents a 311% i ncrease over the historical value. These capital
expendi tures do not include the capital investnent in a new treatment plant
(Geat Mam), which is operational. Derivation of a reproduction value
illustrates the inpact of inflation on capital cost and the current worth of
capital's contribution to output. The conputations discussed in this section
are summarized in Table 8.
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TABLE 7. MANPOMER OCSTS FOR CINCINNATI  WATER WORKS
Year
[tem I 2 3 ! 5 b T 8 9 10

Total payroll ($) 3,393,575 3,399,082 3,664,567 3,946,864 4,085 948 4,446,863 4,467,360 4,979,657 5 261,055 5,474,585
Total hours

on payroll 1,110,032 1,116,220 1,102,892 1,120,980 1,148,588 1,141,448 1,115,744 1,094,229 1,071,476 1,046,824
Metered consunp-

tion (ml gal) 32,063 33, 061 33,725 34,160 34,722 36, 199 37,117 38,128 37,928 38, 104
Total payroll

($/ml gal) 105. 84 102. 81 108. 66 115. 54 117. 68 122. 84 120. 36 130. 60 138.71 143. 68
Total hours/

ml gal 34.62 33.76 32.70 32.81 33.08 31.53 30. 06 28.70 28.25 27.47
Average cost/

man hour 3.06 3.04 3.32 3.52 3.56 3.89 4.00 4.55 4.91 5.23
Capital/l abor

cost ratio 0.60 0. 64 0.64 0.61 0.61 0.57 0.54 0.49 0.46 0.45




TABLE 8. H STORI CAL AND REPRODUCTI ON COSTS OF PLANT-I1N-SERVI CE FOR

ClI NCI NNATI WATER WORKS

Capi t al H stori cal Reproduction
facility cost cost (1974 dollars)
Pl ant $ 42,649, 160 $ 146,981, 272
Pi pe 54, 848, 943 296, 771, 626
Msc, plant* 14,202, 213 15, 237, 389
Tot al 111, 700, 315 458, 990, 286

* Capital expenditures that are not specifically identified.
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System Eval uation

Using the cost data for the various functional areas discussed earlier,
costs were allocated to specific treatnent, transm ssion, storage, and punp-
ing facilities in the system (Figure 21). A general cost was determined for
distribution, interest, and overhead.

The facilities in the schematic diagram (Figure 21) can be related to
cost zones, as in Kansas City. For exanple, the acquisition cost of water
fromthe Chio River, including depreciation of the facility and operating
costs, is $16.70/m| gal. As a unit of water (ml gal) moves through one
facility to another, the unit cost of nmoving water through the first is
added to the cost of getting water to the second, thereby creating incremental
costs. The facility and transmi ssion costs are added to the costs of distri-
bution, interest, and overhead to yield an average unit cost to serve that
area. A service zone represents a custoner service area and a demand point
for water. For purposes of the distribution cost analysis, an attenpt was
made to discrimnate between the water demanded in a given distribution area
and the water transmtted through the area into the next service zone.

To illustrate how cost changes from one service area to another, we can
exanmine the Bl and B2 cost areas (Figure 22). The cost/m| gal for area Bl
is conmposed of acquisition cost ($16.70), treatnment cost ($60.26), distribu-
tion cost ($50.52), interest cost ($17.57), and overhead cost ($85.22). This
yields a total cost of $336.86/nmil gal. For the B2 area, the punping and
storage costs ($80.45) and the transmi ssion costs ($60.26) nust be added to
the Bl costs, which yield $477.60/m| gal. These values are plotted in
Figure 23. The costs in each zone are described by a step function. The
cost of water punped fromthe treatnent plant through the Bl is assuned
constant; however, as water is repunped into the B2 zone, the costs take a
definable junp, yielding a step function

The step function suggests the possibility that as additional service
zones are added to the periphery of the utility service area, the cost
functions will continually increase. A conparison of this cost analysis to
the prices actually charged in the utility service area is useful. Figure 24
shows all of the cost zones listed in Figure 21 that make up the G ncinnat
Water Works service area. Table 9 conpares revenues received fromthe 10
| argest users in the service area and the actual cost of service.

The cost colum was cal cul ated as shown in Figure 22. Adjusted cost was
figured by allocating support services on a service per customer basis.
Table 9 shows that in many cases, the major users have not net the cost of
supplying water to them

DALLAS WATER UTILITY

The Dallas Water Uility serves 5he city of Dallas, which lies within
Dal l as County in north central Texas. The city has a popul ation of
942,467, and the county's population is 1.5 mllion, based on the 1970 census.
Dal l as' annual growth rate of 3.1% has many inplications for urban services
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TABLE 9. ACTUAL CHARCE VERSUS REAL COST FOR TEN MAJOR USERS | N Cl NCI NNATI

WATER WORKS
($/ml gal)
+ . +
User Revenue* Cost Adjusted cost
Nor wood $ 294.12 $ 272.80 $ 243.52
H lton Davis 168. 83 262.99 233.71
175. 67
Sun Chemi cal 169. 87 275.54 246. 26
175. 44
Procter & Ganble 308. 70 275.54 246. 26
321.12
Davi son Chenmi cal 87.54 272.80 243.57
180. 26
Metropol i tan Sewer 175.19 264. 56 235. 28
185. 44
Cncinnati  Mlacron 175. 07 272. 80 243.52
187. 95
Kroger Cbrgiany 313. 54 262.99 233.71
( Subur b) 328. 26
Kroger Conpany 181.90 264. 56 235. 28
197.73
E. Kahn's Sons 181. 67 264. 56 235. 28
195. 17

* \Werever two values are presented, one represents the high and the other
the low bill in $/ml gal for 1973-74.

+ These val ues were calculated on an average cost basis and as such do not
reflect potential econom es of scale that result fromhaving |arge users
in the system

¥ suburban users are charged at a higher rate to allow for expansion into
Hanmi I ton County.
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such as water supply. The Dallas Water Wility provides water on a retai
basis to all classes of custoners within the city of Dallas, and provides
whol esal e water to 16 other conmunities within the county.

Organi zationally, the Dallas Water Uility conbines both water supply
and wastewater treatnent functions. It is conposed of three sections
engi neering and pl anning, operations, and business.

Raw water comes fromfive major reservoirs and is treated in three
separate treatnent plants in the northwest, central, and southeastern
sections of the city. The treatment plants are generally located in the |ow
lying areas of the city, thus requiring that water be punped up to residences
and businesses at higher elevations

The placenment of the treatnment plants represents an interesting exanple
of decentralization to mnimze the cost of delivering water to the consumer
Figure 25 shows the locations of plants and punping facilities relative to
the service area. The Elm Fork, Bachman, and East Side treatnment plants ring
the service area, thereby reducing the increnental cost of supplying water to
the service area

Figure 26 illustrates the substantial growh in consumer demand for water
over the 10-year period of analysis.

Cost Anal ysi s

Operating costs were categorized as follows: acquisition, treatment,
transm ssion and distribution, power and punping, and support services.
Tabl e 10 summarizes the historic costs in these areas for the study period.
During these 10 years, the actual accounting system changed three times, nmak-
ing it difficult to track some of the specific cost itens.

Tabl e 10 shows that the total operating cost of water has increased from
$5.7 mllion to $12.5 million (see also Figure 27). The cost of support
services has increased at a faster rate, from $1.4 nillion to $4.7 mllion.

Oh a unit basis, the total operating cost of water supply has increased from
$144.80/m| gal to $198.76/nmi| gal, with the greatest increase occurring in
support services -- from $34.51/nm| gal to $74.57/nil gal in 1973-74 (Fig-
ure 28). Table 10 al so shows each operating cost category as a percent of
total operating cost, thus making it possible to identify where shifts have
occurred in the proportion of nmoney conmmitted to a given task. Figure 29
gives a graphic representation of these shifts.

The unit operating cost in Dallas has not increased as fast as tota
cost over the 10-year period. Also, the cost/m| gal fluctuates based on the
actual anmount of water required in any given year. This fluctuation results
fromthe ability of a given work force to produce a variable amunt of water.
Thus, if the demand is heavier during the year because of an unusual drought,
wat er consunption wll be higher without a proportional increase in cost.
The reverse is also true. |If the water usage is |ow because of unusua
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Treatment Plants O Pump Stations

EF Elm Fork (458 ft.) B Beltwood {622 #t.)
B Bachman (456 ft.) CW Camp Wisdom (693 ft.)
ES East Side (480 ft.) CC Cosa Crest (620 ft.)

G Greenville (609 ft.)
JM Jim Miller (521 ft.)
LJ Lake June {504 ft.)
SC Southcliff (586 ft.)
S Sunset (607 jft.)

WC Walcrest (627 ft.)
CV Casa View {562 ft.)
WH Walnut Hill

FIG. 25 TREATMENT PLANTS AND PUMP STATIONS IN
DALLAS UTILITIES SERVICE AREA
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TABLE 10. SUMVARY OF OPERATI NG AND CAPI TAL EXPENDI TURES FOR 1965- 74 FOR DALLAS WATER UTILITY

Year
ltem 1 2 3 4 5 6 7 8 9 10
OPERATI NG COSTS
Support services:
$, inmllions 1.355 1.450 1.664 1.873 2.285 2.670 3.492 3.764 4.403 4.700
% of total 23.83 24.13 25.61 27.19 29.16 30.86 35.28 34.67 35.53 37.54
$/ml gal 34.51 36.82 38.57 41.27 42.76 47.29 61.75 62.02 78.63 74.57
Acqui sition:
$, inmllions 524 .538 . 597 .515 . 495 .501 . 578 .533 . 756 . 688
% of total 9.22 8.95 9.20 7.48 6. 32 5.79 5.83 4.91 6.10 5.49
$/ml gal 13.35 13.65 13.85 11.35 9.26 8.87 10.21 8.79 13.50 10.92
Treat ment :
$, inmllions 1.377 1.449 1.448 1.510 1.759 1.902 2.206 2.307 2.573 2.788
% of total 24.23  24.09 22,29 21.92 22.44 21.97 22.27 21.24 20.76 22.25
$/ml gal 35.07 36.76 33.57 33.27 32.90 33.67 39.01 38.01 45.95 44.24
Power and punpi ng:
$, inmllions .999 1.003 1.094 1.143 1.336 1.404 1.521 1.781 1.908 1.806
% of total 17.57 16.69 16.84 16.59 17.04 16.22 15.36 16.40 15.40 14.41
$/ml gal 25.44 25.46 25.36 25.19 24.98 24.86 26.89 29.34 34.07 28.66
Transm ssion and
di stribution:
$, in mllions 1.431 1.572 1.692 1.847 1.963 2.179 2.104 2.473 2.751  2.545
% of total 25.16  26.15 26.05 26.81 25.04 25.17 21.24 22.77 22.20 20.32
$/ml gal 36.43 39.90 39.24 40.70 36.71 38.57 37.20 40.73 49.13  40.37
Total operating costs:
. in mllions 5.686 6.012 6.496 6.887 7.838 8.656 9.901 10.859 12.390 12.528
$/ml gal 144.80 152.59 150.29 151.78 146.61 153.26 175.06 178.89 221.28 198.76
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TABLE 10 (Continued)

SUMMARY OF OPERATI NG AND CAPI TAL EXPENDI TURES FOR 1965- 74 FOR DALLAS WATER

UTILITY
Year
[tem 1 2 3 4 5 6 7 8 9 10
CAPI TAL COSTS:
Depr eci ati on
($, in mllions) 2. 979 3.176  3.339 3. 494 3.688 3.815 3.986  4.407 4.752 5.135
[ nterest
($, inmllions) 1.918 1.951  2.088 2.246  2.196  2.804 2.193 2. 509 3.425  3.638
Total capital costs
($, in mllions) 4.397 5.127 5. 427 5.740 5.884 5. 899 6.179 6.916  8.176  8.773
TOTAL OPERATI NG AND
CAPI TAL COSTS
$, in mllions 10.583 11.140 11.924 12.627 13.722 14.555 16.079 17.775 20.567 21.301
$/nml gal 269.46 282.70 276.42 278.30 256.72 257.72 284.31 292.83 367.29 337.94
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condi tions, such as excessive rain, the water consunption will be reduced

wi t hout a corresponding reduction in operating cost. This principle was
illustrated in the latest study year when the water consunption significantly
decreased and caused an increase in unit operating costs.

The total cost for support services has significantly increased.
Tabl e 10 shows that the proportion of the total operating cost devoted to
support services increased from24%in 1964 to 38%in 1973. Cost in each year
must total 100% therefore this increase in the support services category
must reflect a decrease in sonme of the other operating cost categories. For
acqui sition, which is primarily associated with the operation of reservoirs,
the cost as a percent of total cost decreased from9.2%to 5.4%

To determne the total cost of producing water, it is necessary to
calculate capital expenditures. As discussed earlier in this report, the
met hod chosen is to depreciate the net plant in service, based on origina
purchase price, on a straight line basis, over the estimated |ife of the
facility. The cost of borrow ng noney is considered to be the actua
interest paid by the utility when noney is borrowed.

For the purpose of this report, the total cost of producing water is
consi dered to be operating expenses plus depreciation of capital equiprent
and facilities, plus the interest paid on borrowed noney. The total cost in
Dal las for producing water increased fromapproximtely $10.5 mllion in
year 1 to approximately $21.3 nillion in year 10 -- an increase of 102%in
total expenditures (Figure 30). During that sane tine period, however, the
cost of producing a ml| gal of water increased only 25% Table 10 shows that
in the latest year of record, the Dallas Water Utility expended $337.94 for
each mllion gallons sold that year

As with the Kansas Gty and Cncinnati water supplies, the capital costs,
operating costs, and total expenditures over time are illustrated (Figures
31 through 33). Unit costs have decreased on a corrected basis using the
Consuner Price Index with 1965 as the base year.

System Eval uation

Figure 25 shows the locations of treatnent facilities in the Dallas
service area. Because the facilities ring the service area, relating cost
to distance is difficult. Figure 34 is a schematic diagramof the Dallas
treatment facilities and the capital and operating expenses they incur
Costs assigned to the facilities and to the other cost categories that make
up the total cost for each service zone are shown in Table 11. Figure 35
illustrates the cost increases that are incurred fromthe East Fork treat-
ment plant to the Cosa Crest service area. This is sinply another illustra-
tion of the way in which costs can be seen to vary with distance fromthe
treatment plant.
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TABLE 11. COST ELEMENTS FOR SERVI CE ZONES
Cost I ncrement al Distribution I nt er est Over head Tot al Metered
zone cost cost cost cost cost consunpti on Revenue
($/nmil gal) ($/m!| gal) ($/ml gal) ($/ml gal) ($/ml gal) (ml gal)
1A $ 70.90 $ 67.33 $ 57.72 $ 83.46 $279. 41 16, 766 $ 4,684, 588.06
B 132. 25 67.33 57.72 83. 46 340. 76 16, 323 5,562, 225. 48
C 193. 60 67.33 57.72 83. 46 402. 11 334 89. 670, . 53
2 A 104. 66 67.33 57.72 83. 46 313. 16 872 2,465, 274. 24
B 166. 01 67.33 57.72 83. 46 374.52 854 2,566, 960. 08
3A 153. 04 67.33 57.72 83. 46 361.55 4,212 1,522, 848. 60
B 214. 39 67.33 57.72 83. 46 422.90 5, 936 2,933, 234. 40
C 275. 74 67.33 57.72 83. 46 484. 25 87 623, 299. 75
3D 129. 96 67.33 57.72 83. 46 333. 88 557 853, 731. 16
337.96 63, 030 21,301, 762. 30
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ELI ZABETHTOAN WATER COVPANY

The Elizabethtown Water Conpany provides water to five counties in New
Jersey -- Union, Summerset, Mercer, Mddlesex, and Hunterden. The service
popul ati on, which was 507,836 in the last year of analysis, has renained
relatively stable, but water consunption has increased by 30% over the |ast
three years.

This utility is investor-owned and as such has some different character-
istics conpared to the publicly-owned utilities mentioned earlier. One
difference is a liability for real estate tax incurred by the Elizabethtown
Water Conmpany but not by public utilities.

Organi zationally, the utility is controlled by a board of directors and
consists of four organizational entities: operations, controller, business,
and legal. The president reports directly to the chairperson of the board.

Raw wat er cones from both surface and ground sources. Approxinately
77% of the source water is from surface water, and 23%is from the ground

Figure 36 illustrates consunmer demand for water over the 10-year period.
Treated water is that punped fromwells, treated in one of the four treatment
plants, or purchased. Revenue-producing water is that water that is metered
and paid for by wholesale and retail custoners of the Elizabet htown Water
Company.

Cost Eval uation

Operating costs were categorized into acquisition, treatment, trans-
m ssion and distribution, power and punping, and support services. Table 12
summarizes historic costs for 10 years.

Operating costs were divided by millions of gallons of revenue-producing
water to provide unit operating costs. The patterns of expenditure are
simlar to those of other utilities discussed. Table 12 shows that the
utility's tax burden is significant. Taxes have increased from $2.646 mllion
in 1965 to $3.935 mllion in 1974.

Fi gures 37 through 40 show t he changes that have occurred in operating
costs with respect to total cost, unit cost, percentage of total cost, and
changes in O&M and capital cost. Total operating and capital costs over tineg,
corrected by the CPl assuming 1965 as the base year are shown in Figures 41
t hrough 43.

System Eval uation

The water distribution and treatment systemfor the Elizabet ht own Water
Conpany is conpl ex because of the different acquisition points for water
supply. Volune Il contains a detailed evaluation of the system
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TABLE 12. SUWARY OF CPERATI NG AND CAPI TAL EXPENDI TURES FOR ELI ZABETHTOMN WATER UTI LI TY

Year
ltem 1 2 3 4 5 6 7 8 9 10
OPERATI NG COSTS:
Support Services:
$, inmllions 1.192 1.305 1.392 1.449 1.766 2.108 2.277 2.351 2.677 3.028
% of total 32.15 30.07 30.74 30.08 32.24 35.57 34.39 33.59 34.18 31.38
$/ml gal 40.61 37.77 43.89 45.11 52.17 61.26 65.38 68.57 73.19 79.18
Acqui sition:
$, in mllions 0.485 0.748 0.979 1.048 1.093 1.175 1.226 1.492 1.478 1.502
% of total 13.08 17.23 21.63 21.05 19.94 19.83 18.52 21.32 18.88 15.56
$/ml gal 16.52 21.64 30.88 31.55 32.27 34.15 35.21 43.52 40.42 39.28
Power and Punpi ng:
$, innllions 0.964 1.079 1.043 1.104 1.161 1.132 1.408 1.412 1.818 2.710
% of total 26.00 24.86 23.02 22.16 21.20 19.09 21.28 20.18 23.21 28.09
$/ml gal 32.85 31.23 32.87 33.23 34.30 32.89 40.44 41.19 49.73  70.89
Transm ssion and
Di stribution:
$, inmllions 0.619 0.644 0.703 0.813 0.879 0.918 1.017 1.020 1.069 1.294
% of total 16. 70 14. 83 15.51 16. 31 16. 04 15. 49 15. 37 14. 56 13. 65 13.41
$/ml gal 21.09 18.63 22.15 24.46 25.96 26.68 29.21 29.73 29.23 33.84
Treat ment :
$, innllions 0.448 0.565 0.412 0.519 0.579 0.593 0.691 0.725 0.790 1.116
% of total 12.07 13.01 09.10 10.40 10.58 10.02 10.44 10.35 10.08 11.56
$/ml gal 15.25 16.34 13.00 15.60 17.11 17.25 19.85 21.14 21.59 29.18
Total QOperating Costs:
$, in mllions 3.707 4.341 4,529 4.983 5.479 5,927 6.619 7.001 7.832 9.649
$/ml gal 126.32 125.61 142.79 149.95 161.81 172.23 190.09 204.15 214.16 252.37
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TABLE 12 (Continued).

SUMVARY OF OPERATI NG AND CAPI TAL EXPENDI TURES FOR ELI ZABETHTOMN WATER UTI LI TY

Year
ltem 1 2 3 4 5 6 7 8 9 10
CAPI TAL COSTS

Depreci ation;
($, in mllions) 0.915 1.004 1.079 1.145 1.200 1.297 1.352 1.418 1.521 1.693
I nterest:
($, inmllions) 1.039 1.345 1.577 1.872 2.508 2.927 2.819 2.908 3.373 4.327
Total capital cost:
($, in mllions) 1.954 2.349 2.656 3.017 3.708 4.224 4.171 4.326 4.894  6.020
Total operating and
capital cost:

$, in mllions 5.661 6.690 7.185 8.000 9.187 10.187 10.790 11.327 12.726 15.669

$/ml gal 192.89 193.55 226.58 240.70 271.31 296.05 309.86 330.32 347.97 409.81
Taxes ($, in mllions) 2.646 2.658 2.324 2,559 3.561 3.392 3.210 3.030 4.617 3.935
Total Cost:

$, inmllions 8.307 9.348 9.509 10.559 12.748 13.543 14.000 14.357 17.343 19.604

$/ml gal 283.04 270.45 299.86 317.70 376.47 393.58 402.04 418.68 474.22 512.72
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FAI RFAX COUNTY AUTHORITY

The Fairfax County Water Authority, headquartered in Annandale, Virginia
was created under the Virginia Water and Sewage Authority Act of 1950 to
supply and distribute water to Fairfax County. The Authority's charter was
anended to allow it to provide sewerage services both in and outside of the
county, but it cannot |evy any taxes or assessnents, nor do the obligations
of the Authority become obligations of Fairfax County.

Beginning in 1959, the Authority acquired 15 water conpani es and 22
separate water systens. The Al exandria Water Conpany, acquired in 1967,
serves 70 percent of the Authority's custoners -- nearly two-thirds of the
popul ation of Fairfax County (364,000), including small areas adjacent to the
county. The service area enconpasses approximately 400 square miles.

Cost Anal ysi s

Figure 44 illustrates the growth in consunmer demand for water over the
10-year period. Rapid growh in billed consunption resulted fromthe acquis-
ition of new custonmers. Because accounting problens make it difficult to
identify costs according to the functional cost categories nentioned earlier
expenses for the first four years are reported on a total cost basis. From
the fifth through the tenth year, costs are identified according to the
standardi zed categories shown in Table 13. Figures 45 through 48 show t he
changes that have taken place in the operating and capital costs over the
period of analysis. Total operating and capital costs over time, corrected
by the CPl, are shown in Figures 49 through 51

Note that unit costs dropped significantly in 1968 with the addition of
the Alexandria Water Conpany to the Authority. This drop in cost reflects
some of the economes of scale that may take place when water supplies exist-
ing in close proxinity band together in a regional water system The
decline in unit prices associated with the addition of Al exander Water Conpany
is due to the averaging into the total cost a systemwhose operating costs are
relatively |ow due to higher population density.

Systens Anal ysis

As with the Elizabethtown Water Conpany, the Fairfax County Water Auth-
ority is extrenely conplex. The systemis described in detail in Volume II.

SUMVARY

The five utilities that were selected for analysis are uni que, but
they illustrate trends or conditions that are typical of many nunicipal water
systems. Kansas City is a classic water system drawing its water fromthe
river, punmping it through one treatnent plant, and distributing it to a w de-
spread service area. Because of the systemconfiguration, it is possible to
study cost changes as they occur fromthe treatment plant to the ends of the
system Kansas City is also fairly stable in water production, with very
little increase in revenue-producing water over the 10-year period
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